During the long vacation of 1920 he had the opportunity to work in Palmer's Shipyard at Jarrow as a mate, first to a shipwright and then to a 'marker off' in the machine shop. This was his first experience of the engineering industry and of living in lodgings in a poor area. He learned a great deal in a short time, and formed a high regard for the skills and character of the North Country craftsmen. However, he concluded that the British shipbuilding industry offered poor prospects for a graduate. This ended his desire to be a ship designer, formed as a six-year-old after visiting the engine room of S.S. Eldorado while on a cruise to Norway with his parents. P r ew a r y e a r s at Im p e r ia l C h e m ic a l In d u s t r ie s Ltd Smith joined the staff of Fertilizers and Synthetic Products Ltd (later to become a Division of I.C.I.) at Billingham in 1923, where he became known to his colleagues as 'F.E.'. The company had been formed by Brunner, Mond and Co. to produce ammonia by a high pressure synthesis (at 250 atmospheres) using the Haber Bosch process which had been developed in Germany. The details of this novel and secret process were obtained during British inspection of German factories after World War I, but some crucial documents were stolen in transit. There was, therefore, an essential need for chemical and engineering research and development before the British exploitation of the process was possible. This work was done by the very able group of chemists, physicists and engineers assembled at Billingham.
Smith's first job was to develop a gland, or pressure seal, for use on the piston rods of machines that circulated hydrogen and nitrogen, raising the pressure from 200 to 300 atmospheres. The gland he designed consisted of two U-section steel rings lined with white metal, which were lubricated by forcing oil, under high pressure, between the pair of rings. The gland could be tightened to adjust for wear and one only was needed for each piston rod.
An ammonia pilot plant (with a capacity to produce 20 tons of ammonia per day) was commissioned but, after a fatal accident, it was decided that shift managers must be fully qualified engineers. Smith was one selected, but he questioned this decision because he had been appointed as a research engineer. However, he was assured that this assignment was only for six months. He benefited a great deal from this experience and realized that his interests lay in the wider scope of the whole field of engineering rather than in specialized research.
He returned to the Research Department to do development work on automatic weighing and bagging machines. This involved instrumentation and controls for the complete mechanical handling of bulk products from manufacture to storage and from there to bagging, on a proposed new complex producing 2000 tons per day of sulphate of ammonia.
Soon after the formation of I.C.I. in 1926, the decision was made to proceed with the construction of plants to make 500 tons of ammonia per day, 2000 tons of ammonium sulphate per day and other associated fertilizers. This involved an enormous design and construction programme in which Smith was given responsibility for the boilers, water-gas and hydrogen plants. The three powder fuel boilers were each designed to produce 100 tons of steam per hour at 750 pounds per square inch and at 455 °C. They were the most advanced in the country at that time, remaining in use for 50 years.
Smith was appointed Deputy Chief Engineer in 1928. Two years later when the main construction programme was nearing completion he spent six months as Deputy Works Manager, before becoming Chief Engineer for the design and commissioning of a 30 ton-perday experimental plant to produce 'oil from coal'.
In the period 1923 to 1930 Smith had been in nine different engineering appointments covering research, design, construction and production. He had written technical papers on such diverse subjects as the control of liquid levels, cut-out controls for electric motors and stresses in high pressure forgings. He greatly valued this wide experience and decided that the most promising young engineers, particularly graduates, should be given comparable training. It was a resolution he was soon able to put into practice.
In 1931, owing to the ill-health of the then Chief Engineer, Smith was appointed to that post for the whole Billingham site, which had become one of the largest manufacturing complexes in Europe. Promotion had been rapid and he was still only 34 years of age. On account of the large recruitment of graduates in the 1920s, the average age of all staff was in the early thirties. The achievements of the chemists and engineers had been very great in successfully designing and operating plants larger and at pressures far in excess of any previously constructed.
At that time, under Smith's leadership, a new period of excellence in engineering began and, from his own experience, he was able to select and thoroughly train his staff. He assembled a full record of every engineer employed throughout the organization and devised a 'staff assessment' scheme. This enabled him to deal fairly with the difficult problem of redundancy resulting from the recession in 1931, but the main purpose of the scheme was to assist in the selection of staff for promotion or transfer to other work. The procedure was further developed and applied to other groups of staff.
In the period 1929-31, the capacity for making sulphate of ammonia became much in excess of market demand, owing to loss of exports and the onset of the depression. Some plants at Billingham had to be shut down and, as already stated, staff had to be reduced. However, in 1933 the I.C.I. Board, with Government support, approved the construction of a full-scale plant to make 150 tons per day of 'oil from coal'. Although petrol from this process cost more than that produced from crude oil, there were political attractions in using an indigenous source and helping employment in the depressed Durham coal fields. The process, which involving the handling of a 'coal paste' at very high pressures, required an abnormal standard of research and design.
Smith brought together, in a new design department, a small group of men of high calibre who had been involved in the design of large and complex plants in the 1920s. Then, each year from 1933 to 1939, he recruited top quality engineering graduates direct from the universities to ensure a continuation of good leaders capable of handling the rapidly advancing technology and complex managerial problems. These graduates spent six to twelve months with craftsmen on the shop floor at one of the large engineering companies outside I.C.I. They sent regular reports to Smith, who followed their work closely and insisted that if they made critical comments they must propose a remedy or an alternative solution. During the following two years at Billingham, work was assigned to them to give experience in design, maintenance and production management. The combined team designed and built the main 'coal oil' plant in just thirteen months. It is important to emphasize Smith's success in selecting and leading his team of young men: four of them became Chairmen of major Divisions of the company and later directors on the I.C.I. Main Board, one of whom, Sir Jack Callard, became Chairman. A fifth, Sir St John Elstub, was Chairman of Imperial Metal Industries.
In 1934, a Government Committee studied the implications of a possible major war in Europe. It recommended that certain preparations should be made and, in 1935, I.C.I. and a number of armament manufacturing companies began making plans. Ammonia would be needed for large-scale production of ammonium nitrate for explosives at a site far away from Billingham, which was the only large supplier and was vulnerable to air attack. Smith turned his attention to the performance of the high-pressure compressors needed for the ammonia process. There were no U.K. engineering companies with up-to-date designs and, in 1936, Smith made a bold decision to assign a small team of his best engineers to design an entirely new 2000 HP compressor to raise gas from 1 to 350 atmospheres pressure. A prototype machine was built and in 1938 Smith made an equally courageous decision to install some 30 of these compressors in three ammonia plants built for the Government in 1938-39, and a very high standard of performance was achieved.
After the Munich Agreement in September 1938, and even earlier, Smith responded with restless energy to all demands from Government Departments and the I.C.I. Board. His dedication and leadership inspired all his design and construction staff to work tirelessly and effectively. In addition to a heavy programme of work for Billingham, plants were being built for ammonia, nitric acid and ammonium nitrate and other chemicals in different parts of the Country.
The Air Ministry was much concerned about the supply of high-octane fuel needed for fighter aircraft. Finally, in February 1939, it was decided to build a large factory at Heysham for the high-pressure hydrogenation of gas oil, to be designed and constructed by the Billingham chemists and engineers. The manufacture of the iso-octane would be by a new process for which a pilot plant was just being completed at Billingham, and refinery operations would be undertaken by Shell. The value of the complex was £6.2 million, a very large investment at that time. It was another major addition to the great technical and geographical extent of the engineering tasks which Smith led and managed with such skill and dedication in the period 1938-41.
A r m a m e n t s Early in 1941, when discussing the possibility of invasion, the War Cabinet decided there was an urgent need for a defence weapon which could knock out tanks in confined surroundings. They concluded that the 'Blacker Bombard' (a spigot mortar proposed by Colonel L.V.S. Blacker) must be developed and produced quickly and in quantity. I.C.I. was asked to take over the project and Smith was instructed to do this at high priority. Some work was being done by the Ministry of Supply but it was proceeding slowly, and Smith obtained a separate contract for 10000 weapons. In spite of the need for many modifications to the gun and ammunition by the engineers at Billingham and Metals Division, the first 1000 were made in two months and the remainder in a further two months, with appropriate supplies of ammunition.
After this success, Smith attended on behalf of I.C.I. a demonstration at Bisley at which a prototype shoulder-held, recoilless anti-tank weapon was shown to penetrate 4-inch armourplate. It was under early development at the Prime Minister's Special Weapons Department under Brigadier M.R. Jefferis (later Major General Sir M.R. Jefferis). The D.C.I.G.S.
immediately told I.C.I. to proceed with the development and production of the equipment, and 100000 weapons were ordered together with a large number of shells. Smith was transferred to London to organize and direct the work being done on the gun at Billingham, and on the shells, cartridges and explosives at Metals and Nobel Divisions. The weapons went into service only eight months later, in October 1942 (initially in North Africa) as the PIAT (projector, infantry, anti-tank). The Infantry regarded it as a highly effective weapon which they could use against enemy tanks. There were many enthusiastic reports from the troops, especially during the Normandy invasion; no less than five VCs were awarded to men using the PIAT.
The Government Departments for armament research, design and development were reviewed in 1942 by the 'Guy Committee', which concluded that drastic reorganization was needed, and a distinguished engineer must be appointed by the Ministry of Supply as 'Chief Engineer Armaments Design'. It was no surprise that Smith, now widely known and highly regarded in Government and industrial circles, was appointed in late summer 1942. His responsibilities covered the design and development of all armaments, guns, carriages, shells, bombs, rifles and other infantry weaponry for the three Services. Guns over 30-mm bore and other weaponry were designed at Fort Halstead in Kent, where the Armaments Research Department under Professor J.E. Lennard-Jones, F.R.S., was also located. Work on weapons of 30-mm bore and below was based at Enfield, Middlesex.
The design of weapons required highly technical skills coupled with imagination, and the existing organization was totally inadequate. Smith quickly assembled a team of high-grade engineers from his Billingham staff, and from engineering companies, and of officers serving in the Forces. He appointed G.F. Whitby (who had previously been working with him on armaments already described) to be an Assistant Chief Engineer dealing with ammunition and rockets. Smith needed a metallurgist and recruited R. Beeching (later Lord Beeching) who soon showed much wider abilities and became Deputy Head of the Department when Smith left in 1945. The civilian staff were union members and promotion had been mainly by seniority. However, by persuasion and the introduction of his staff assessment schemes, Smith was able to introduce promotion by merit, which soon transformed the performance of the design staff.
Here again, Smith had used to great effect his outstanding ability to select staff, to organize the whole undertaking and to lead from the front, a characteristic which always inspired his subordinates. Consequently, the Department was soon bubbling with purposeful activity.
The design and proving of new guns, based on the most up-to-date technology, was a fairly long-term programme and, in determining priorities, Smith paid great attention to improving the performance of existing equipment, and to providing more effective projectiles. For example, the rate of fire of the 3.7-inch anti-aircraft guns was increased from 8 to 18 rounds per minute by partial mechanization, and equipment was being developed to raise this to 88 rounds per minute; much attention was given to anti-tank ammunition, to infantry weapons of all types, to rockets and to airforce armaments. Smith worked closely with the Armament Research Department at Fort Halstead and with the Rocket Development Establishment at Aberporth under Sir Alwyn Crowe and Sir William Cook, F.R.S.
Inevitably, Smith's main concerns were the organization and the overall direction of staff capable of fulfilling the many urgent requirements of the Forces, and maintaining liaison with Government Ministers and senior Service Officers. Nevertheless, there were two developments in which he took direct personal interest. The first was armour-piercing ammunition in which improved performance was vital, because the 3-inch (ca. 75-mm) tank and anti-tank weapons were ineffective against the new German armour. In September 1943, Smith recognized the great potential of the 'SABOT', a super-velocity projectile which was proposed by the Research Department. It consisted of a 30-mm tungsten carbide projectile carried in the barrel in an aluminium casing (the sabot), which broke away completely on leaving the barrel. Great precision was necessary in the design and manufacture of the sabot to ensure accuracy in the flight of the projectile. Smith demanded that this be pushed through development and military trials and, into the hands of the Army, in quantity, by April 1944. This was achieved and the projectile became a significant factor in the battles with Panzer tanks in France.
The second subject in which Smith took a great personal interest was the assessment of German Secret Weapons, especially the V2 rocket, and it was part of his duties to study all significant information about enemy weapons. He examined photographs and documents from Air Intelligence and with his fertile imagination became convinced by spring 1943 that long-range rockets were technically feasible and that development was well advanced in Germany. Professor R.V. Jones, F.R.S., had reported his great concern about the progress of German missile work at Peenemunde.
In April 1943 Duncan Sandys, who was Parliamentary Secretary at the Ministry of Supply and also Chairman of the War Cabinet Committee on Flying Bombs and Rockets, was appointed by Winston Churchill to coordinate all scientific and intelligence work on enemy secret weapons. Smith, therefore, kept him fully informed on his views at all times. In the late evening of 25 October 1943, Churchill called a meeting of the Defence Committee of the Cabinet and Smith was one of those asked to attend. Smith, with Professor R.V. Jones, F.R.S., argued for the technical feasibility of the rocket, against strong opposition from Lord Cherwell, F.R.S., and Sir Alwyn Crowe. At the end of the meeting, Churchill asked Field Marshall Smuts for his opinion, and he considered that although the evidence was not conclusive full weight must be given to the information and views from the technical experts. In November, Smith submitted reports to Sandys for the Crossbow Committee speculating on the size and possible methods of launching to assist in the urgent search for launching sites.
Whitby was regularly studying photographs and ground reports at Air Intelligence involving secret weapons and related installations. In mid-April 1944 he realized that he was looking at the shadow of a rocket at Peenemunde, standing vertically, with no supporting structure, and which appeared on the photograph only as a small circle. He re-examined recent photographs and became convinced that there must be a novel method of firing in this position. By chance this prompted a colleague to remember an article in a prewar London publication describing such an object. This referred to early development work on rockets for civilian use by a German engineer, Wernher Braun. It gave some of his ideas for liquid fuels and for the use of guide vanes in the venturi to control initial flight. It was known that Braun was recruited later to be Chief Designer at Peenemunde. Smith and Whitby then concluded that the rocket could be launched anywhere from a simple base, perhaps transportable. Smith saw this as of immense importance in relation to counter measures and immediately informed Duncan Sandys. In Smith's words 'the realization that something could be done concentrates the mind on how it can be done', and the staff at Fort,Halstead made a new assessment of V2 based on all information then available.
On 13 June 1944, at a test firing of a V2 from Peenemunde, control of flight was lost and the rocket landed in Sweden. After some negotiation with the Swedish Government, which was concerned about its neutral status, the available pieces of the rocket were brought (under top secrecy) to the Royal Aircraft Establishment (R.A.E.) at Famborough for technical assessment. This involved expert knowledge of fuels, centrifugal pumps, mechanical and electrical control gear and of supersonic flight. The R.A.E. did not have this expertise so it was decided that the work should be undertaken by Smith's staff and it was assigned to Whitby, with W.W. Campbell (a brilliant physicist and mathematician who was later a partner in Mertz Maclellan) and St John Elstub (later Sir St John Elstub). There was a heap of broken casing, pumps, instruments, guide vanes and other parts. However, helped by the thought given to the probable design in the previous April, estimates of the design and performance of the components were made and a specification for the whole projectile was proposed. The predicted design was later found to be very close to that of the real rocket. Smith was also involved with the interpretation of aerial photographs and ground reports of the large installations being built in the Pas de Calais, the so-called 'heavy sites'. Again, he devoted attention to the launching structures and procedures. Powered take-off was necessary, from a fixed ramp, to enable the ramjet engine to operate on the flying bombs. It was also known that, at one site, Mimoyecques, very long-range fixed guns (V3) were to be installed but information about these was scarce. As soon as the Pas de Calais was retaken, Churchill called for a full report on all rocket, flying bomb and long-range gun sites. Professor Sir Charles Ellis, F.R.S., was appointed to coordinate the work and Smith nominated one of his staff, Colonel Sanders, to lead a team of representatives from the Ministry of Supply and Air Intelligence to study the sites. In October 1944 Duncan Sandys, Colonel K. Post and Smith inspected all the important missile sites in France and Belgium. P o s t w a r y e a r s , Smith returned to I.C.I. in October 1945, and was appointed Technical Director, with responsibility for all engineering and related work throughout the company. He decided upon a number of main objectives, the first of which was to apply to industry all the knowledge of new technologies which had been developed during the war years, particularly in relation to electrical and mechanical control systems. In addition, he realized that the whole organization of engineering in the company must be overhauled and, partly because of a shortage of skilled staff and labour, he concentrated attention on increasing efficiency and productivity.
Previously each Division of I.C.I. had its own engineering department and exchange of valuable expertise was limited and casual. Therefore, he appointed to his small central Technical Department a few experienced men to promote the flow of information and to advise Divisions on specific matters of common interest, e.g. boilers and water treatment, instrumentation and controls, engineering materials and safety procedures. At the same time, he instigated some organizational changes in the Divisions to which there was a measure of natural resistance, emphasizing central coordination rather than central control. He aimed to harness the vast reservoir of knowledge and experience in I.C.I. so that all relevant data could be applied to projects anywhere in the organization. The company employed many highly qualified chemists and physicists, some eminent, who invented and developed new products and processes and close association of these with the engineers during design and commissioning of new plants was firmly established. Smith put great stress on this and also insisted that operating conditions and safety must be fully considered at the design stage.
The I.C.I. Board had foreseen the need for a major programme of new construction after the war and decided to develop a large new site where individual Divisions would manufacture interrelated products. In 1945, they bought the Wilton Estate, south of the Tees, and Smith was asked to prepare a plan for this new enterprise. He proposed a central organization for the overall design and construction of plant and services, and for the management and safety of personnel. Within this core organization, Divisions would operate their own individual plants. It was a novel concept at the time and has been successful.
At the end of the war, Divisions had put forward large requests for plant renovation and expansion, which in total were beyond the capital the company had available or could raise. The Board set up a Capital Programmes Committee under the Finance Director, and Smith assembled a list of priorities within an agreed financial programme.
The shortage of skilled staff and labour within the company, and indeed throughout the country, added weight to Smith's view that efficiency and productivity must be increased. His experience of training and staff assessment was further developed and, with the support of the Board, plans for applying the principles throughout the company for technical, commercial and all other employees were worked out by the Central Staff Department. The staff assessments became a most valuable means of checking performance, of guiding promotions and of increasing the efficiency of individuals and departments.
His enthusiasm, conviction and reasoned approach were a large factor in gaining the support of his colleagues and senior staff for ideas which were certainly novel 50 years ago. On productivity his starting point was the existing 'Time and Motion' study. He appointed R.M. Currie, who was an acknowledged expert in 'Time and Motion', and they decided to work on a broader field under the title 'Work Study'. He engaged R. Beeching (later Lord Beeching) to do related studies of organization at a number of Divisions. The basic principle of Smith's approach to Work Study involved 'Method Study' in addition to 'Work Measurement'. In his own words, 'Work Study aims at the application of logical principles leading to more effective work at all levels and improving management. It is not designed to make men work harder but to make them more effective.' He believed the studies were equally applicable to the man on the shop floor and to the Managing Director, and in all activities whether research, design, manufacture, sales or administration. Fifty years ago, it would have been foolish to expect no resistance or scepticism about such a new approach. However, the dedication and salesmanship shown by Smith, Currie and the men they trained to operate in this field caused the whole exercise to proceed remarkably quickly. Eventually, 1500 personnel were involved in Work Study in I.C.I., which then employed 100000 people in the U.K. In the ten years from 1946 to 1956, productivity, over the whole range of employees, increased by over 100 per cent. There were additional causes for this achievement but Work Study certainly paid for itself handsomely. The I.C.I. expertise was communicated in seminars held one day each week for senior staff of other companies and organizations, and Smith was asked to address many professional societies. Conferences were held at the request of the British Institute of Management Services and in 1979 Smith was elected a Fellow of this Society.
John Garnett who had been in the Personnel Department of I.C.I. before becoming Director of The Industrial Society was deeply impressed by Smith's policy on staff training and management. Garnett set up a successful training programme for foremen and middle management in the U.K. and abroad, involving over 200000 people. He quotes Smith with enthusiasm, 'these people are at the centre of action today and will provide the senior managers of the future'.
As already stated, Smith gave high priority to applying all available technology and to developing new equipment and techniques for the control of operating plants. Early in 1946, he appointed A.J. Young, F.R.S., an instrument engineer (who already had a reputation at Billingham for innovative skills), to set up a Central Instrument Section within his Technical Department. The remit was to develop new equipment and techniques, and to coordinate work on instrumentation in the company. Young had exceptional ability in research and development work. He also had (what was regrettably rare) the imagination to visualize clearly the equipment which would be needed in the longer term and then to lower his sights to identify actions leading step-wise to his objectives. The Biographical Memoir of Young has been published by the Royal Society. It is sufficient to record that, with Smith's foresight and backing, he built up an organization employing 170 staff, and that the unit was the prime mover in developing and establishing full 'on-line' analysis and computer control of process plants. I.C.I.'s first such plant was operating in 1962 and was the first in the world; by then Young was a recognized world leader in electronic control of process operations. As new plants were designed specifically to incorporate such control, the benefits in capital in operating cost-saving and in product quality became enormous. Professor John Coales, F.R.S., closely followed Young's work at the Central Instrument Section and its application to factories in I.C.I. Coales had a very high regard for Smith's foresight and energy and holds the view that Smith did more than any other man to develop and to introduce the most advanced technology to plant design and operation in postwar years.
Smith had always been insistent that working conditions and safety must be fully considered at the design stage: as a simple example, 'head room' was often inadequate and a cause of many accidents in older factories. It was frequently said in the drawing offices at Billingham that 'EE. Smith must be able to walk through with his hat on' -and he was a tall man. This showed the affection as well as the respect for him among his staff at all levels. When he became Technical Director, he led a concerted attack on safety standards and on accident prevention measures; within ten years the accident frequency rate was reduced to one quarter of that in 1946. In recognition of his work on industrial safety, in 1960 he was made an honorary member of the Royal Society for the Prevention of Accidents.
Sir Frederick Warner, F.R.S., has written 'I have a vivid recollection of my first meeting with F.E. Smith. He had an impressive personality and an outstanding gift for leadership. I followed his career in I.C.I. and recall his support for research on fundamental issues leading to good design; also his often repeated comment that design should show "Simplicity, symmetry and continuity", which is a sound maxim for all engineering designers'. Sir Arnold Hall, F.R.S., has spoken in a similar vein of the high regard widely held for Smith's imagination, enthusiasm and leadership.
Smith was a very active member of the I.C.I. Board and applied his clear thinking and powers of persuasion to all company affairs. He always had a close accord with Sir Alexander Fleck, F.R.S. (later Lord Fleck), going back to prewar years at Billingham. They had a high regard for each other and a happy and relaxed relationship. Fleck once spoke of him with a characteristic twinkle in his eyes, 'F.E. sits at the Board table, upright like a lighthouse ever ready to push out a boat to any of his colleagues in distress'. In 1954, Smith was appointed a Deputy Chairman, but he also continued his work on organization and productivity, and the Board asked him to chair a committee to undertake the complex task of devising a profitsharing scheme. The basic problem in all such schemes was, and is, the determination of criteria on which performance can be assessed. Some adjustments had to be made to the original proposals, but the scheme was a trail blazer in industry and continues successfully.
In 1957, Smith was elected a Fellow of The Royal Society, an honour which he valued highly. He was an active supporter of the Institution of Mechanical Engineers, a member of Council from 1948 to 1958 (Vice President from 1952 to 1958 , and in 1959 was awarded the James Clayton Prize in recognition of his contribution to the advancement of mechanical engineering and to the training of engineers.
During the postwar years, Smith presented a number of authoritative papers on organization, productivity, industrial health and safety and related matters to Societies and Government Bodies. He was a member of the Scientific Advisory Council of the Ministry of Fuel and Power, and a member of the Committee on Scientific Manpower of the Productivity Council, a member of the Advisory Council on Scientific Policy and a member of an Admiralty Committee on Engineering and Electrical Specialisation of Naval Officers.
He was a Director of the L.M.S. Railway and wrote a number of constructive papers about transport, including the Presidential Address to the Engineering Section of the British Association on 'The Importance of Transport and Communications'. Finally, it is important to recall again that Smith joined I.C.I. as a research engineer but was soon involved in the wide field of engineering activity. Yet, he carried his research instincts into everything he undertook, always searching for and analysing the facts, and building on them logically towards the desired objective. He was an outstanding manager, leading by example and creating an environment in which staff could operate efficiently, cheerfully and successfully. Although Smith carried great responsibilities during times of national and international stress from 1930 onwards, he maintained a full family life and enjoyed many hobbies. His work caused numerous home moves, yet Kathleen always created an ideally happy and supportive home for the family.
Smith had been a keen oarsman at Cambridge and throughout his life sailing was a great relaxation and pleasure, which he enjoyed with his family. He had a house at Bosham, on Chichester Harbour, an excellent base for weekend sailing and for the occasional crossChannel cruises with his son and Philip Mayne, a life-long friend and colleague. He was a skilled cabinet maker working with precision and good design, and in retirement took up photography and philately. He was a keen gardener, and was interested in climatic patterns and forecasts, keeping daily weather records. He was always competitive, in an agreeable way, whether he was sailing or growing quality sweet peas. 
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